interface is stabilized by internal interactions of W340
1 . This residue interacts with V9, D11 and K18
of the central SD1 β-sheet and forms ring stacking interactions with P27. Our model predicts that absence of W340 in both -CYA P4 and -CYA P5 perturbs the CM-loop binding surface (Fig. 6b, top ).
This view receives further support from the results of MD-simulations that compare the folding stability and behavior of β-CYA WT and β-CYA P5 .
Mutations within the supporting-loop alter the actin-activated ATPase activity, actin affinity and in vitro sliding motility of a Dictyostelium discoideum myosin 2 motor domain construct 2 . Based on biochemical results, the supporting-loop was reported to interact with actin N-terminal residues 3 .
However, this interpretation is not compatible with the structure of a human rigor actomyosin complex that was obtained using electron cryomicroscopy 1 . The structure shows two actin C-terminal glutamines (Q353, Q354) to be within the interaction range of this NM-2 loop. According to our modelling results, these residues are despite the frameshift spatially conserved in -CYA P4 , but out of the interaction range in the case of -CYA P5 (Fig. 6b, bottom) .
For the actin-α-actinin complex, a low resolution cryo-EM density is available (PDB: 3LUE, described in 4 ), which shows that the binding sites for α-actinin and myosin overlap. The actin binding domain of α-actinin is commonly referred to as calponin homology domain, as it shares its actin binding domain with a large superfamily of proteins including calponin, dystonin, dystrophin, filamin, plectin, and spectrin. The interface includes the interaction of β-CYA SD1 I345 with F101 of α-actinin. For both -CYA P4 and -CYA P5 the hydrophobic interactions of I345 are conserved in the form of leucine residues (Fig. 6c) . However, in -CYA P4 , D349 and D351 are within the interaction range of α-actinin H102 and D95, introducing additional electrostatic interactions (Fig. 6c, left) .
Regarding-SMA, despite conservation of C-terminal residues between α-SMA and -CYA, Nterminal residues are highly divergent (α-SMA: MCEEEDSTAL, β-CYA: MDDDIAAL). These residues are also part of the interaction interfaces of actin with NM-2 (NM2C: R661-R664 within loop2/W-helix) and α-actinin (R93, K96) and may also contribute to the phenotype observed in subnuclear bundles.
Transmission Electron Microscopy of ACTB-AST platelets
As cytoskeletal defects are associated with compromised platelet ultrastructure 5, 6 , platelets from healthy control, P3, P4 and P5 were assessed by transmission electron microscopy (Supplementary Figure 10) . Our assessment showed that all regular intracellular content in the form of dense granules, -granules, mitochondria and lysosomes is present in both healthy control and ACTB-AST patient platelets. Follow up studies are required for in depth characterization of ACTB-AST platelet ultrastructure.
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